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SUMMARY

Part Il

In cont 1nuﬂ*ioa of the Investigation presented in
(1), force measurements, snd pressure distribution measure-
ments on the Widoeutloﬂ, wers mada on & rectangular wing
with slotted droop nose &nd end nlates, on which could
be placed & choice of cither & plain flap-split flap com=-
bination or & slotted llap., '

" The md"lwhm 1ift increase, due to droop nose

defleoction alone, amounted to Acy = 0.32. It 1s
, mMax

smaller than the velue (Acyg ax 0.55) obtalned for a wing
max

with simple drocop nose. ne maxlumum 1ift increases
obtained by deflsction of the slotted droop nose and
simultenecus flap deflectlions are smaller than those that
oceurred with the correspending medel configurations with
a giwple droon nese, This is attributable to the fact
that tlie absolute value of the low pressure points at the
droop 1is “rbaper for deflectlon of the slotted droop nose
than for deflection of the simple droop nose. The
eparation of flow is favored. The slotted droop nose
has no particuler advantage over the simple droop nose,

*graftmessungen und DruOIVLrteilun&sme sungen an
elnem Rechteckflupel mit Spaltknicknase, Wolbungs - und
Spreizkleppe oder Rollklappe," Zentrale fir wissen-
schaftliches Berichtswesen der Luftfahrtforschung des
Gencralluftzeugmelsters (ZWB) Berlln-Adlershof
Forschungshericht Nr., 1676/2, Gottincen, den 11.5.1943,
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I. INTRODUCTION

The measurements on a rectangular wing with simple
droocp nose, slat, trailing-edge flap and split flap (1)
yielded, through a droop-nose installation, & maximum
- 1ift increase of Acamax = 0.55 nearly equal in

significance to the one that occurs with an extended

slat. However, with it there occurred at the droop-nose
",'

2
]

e & noticeable low-pressure point, that favored the
ration of flow on *hp suriuue of the airfoil,

=

[
O e
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In connection with these measurements investigations
should be made to determine whether or not a droop nose,
that produces a slot between the droop nose &and the airfoil
in the deflected position, to be designated briefly as
"slot-droop nose" in the following discussion, diminishes
the absolute valus of the low-vveosure p01nt and thereby
nakes nossible an increase in meaximum 1ift?

In this connection, force measurements without
boundary layer interfersence were made on a rectangular
wing on which either a trailing-e¢dge flap and a split
flap or a slotted flap could be installed. The pressure
distribution on & representative cross section of the
wing was also determined for various model configurations.

IT. MODEL DESCRIPTION

Tn order to obtain a good compérison with the
measurements given in (I) & rectangular wing was also
em~loyed in tue prﬁﬂcnt case, e¢quipped with end plates,
profile NACA 0009-E I with chord 1 = 0.5m and

span b = 1.2. (See¢ illustration 1.) 1In consideration
of the end plates (H = 0.7L0m), the effective aspect
ratio was p = 5.

. The droop nose extendlng over the entire span of
the wing could be defleccted in the range from 0%o 159,
Thereby & slot was opened, between wing and droop nose,
that enlarged with increasing droop-nose deflection.,.

LThe experiments were undertaken, at the suggestion
of Mr, Voigt, Departmcnt Head of the lMesserschmitt Firm
that hcld the patent on the various forms of the droop
nose, (Patent No. 725 765.)
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The wing was equipped with the usual tralling-edge
flep and split flap from (1), that stretched over the
entire span.

Upon deflection m, of the trailing-edge flap, the
rotétion point of the spllt flap moved in a circular arc
darcund the rotation point of the trailing-edge flap., On
that account the split flap angle Ng  Was meésured

relative to the chord of the trailing-edge flap. In

place of the tralling-edge flap and split flap, a slotted
flap could be used whose position and deflection angle
wer? §elected according to the values previously mentlioned
in (2).

At the average cross sectlion of the wing, pressure
messurements were found whose location and corresponding

? values are evident in illustration 1.

IIT. THE WEASURENMENTS AﬁD THEIR EVALUATION
The research was conducted in wind tunnel I of the AVA,
which has & stream diameter of 2.25m.
The definltions and symbols egree with the DIN-Standard

(DIN L 100, second release 1939)., Other definitions that
were nended are presented in illustration I.

The (relative) length 1is 1

it

0051’11
The (relative) area - F = 0,6me

The reference axls for the pitching mement lies at the
one-quarter-chord point,

(1) Force measurements for Repe = 1.2 X 106 (v = 5lrmél_

The influence of the droop-nose deflections, without flap
deflections, on 1lift, drag and pitching moment was measured
next. Then three-comnonent measurements were made with
various deflectlions of trailing-edge flap and split flap
for the droop-nose angle deflection most favorable to the
maxiwum 1ift, The same measurements were also made with

a8 slotted flap in extended and retractsd positions.




L NACA TM No. 1108

(2) Pressure-distribution measurements.- The pressure-
distribution measurements were made in the 'gesunden
Strommung" reglon. The deflections of the droop nose,
as well as those of the trailing-sdge flap, were varied.

In addition, measurements were made for various droop-
nosé deflections with slotted flap in both extended and
retracted positions. ’

For illustration purposes the pressure-distribution
measurements at severdl angles of the attack are repro-
duced in illustrations li to 8.

The local pressuraa p corresponding to the dynamic
pr2ssure q were plotted &s directly projected on to
the wing chord line. The pressures on the plain and
split flaps were projected from thelir true deflectlons,
while the pressures for the droop nose and slotted flap
were plotted as if they were always at zero deflection
but were shifted =lightly upstream or downstrea

To determine the tangential force of the droop nose,
the lccal pressure p oorpeaponding to the dynamic
regssure q was projected on & perpendicular to the
chord line of the droop nose. These graphs are not pre-
sented in this publication.

In one part of the experiment the pressure measuring
points, in the slot of the dfOOp nose, leaked. Since

the gra oh* of the curves E fKT) at these points are

almost independent of flap deflectlon for 1like droop-nose
deflections and like angles of attack, - in order to
avoid repetition of the measurements - they were drawn
in the samc manner as the curves for like droop-nose
deflections and like angles of attack with similar flap
defivct ons. For defleoted plain and split flaps i

COUU;‘LtTCl, as in (1), granh of the curves, B T)

for the inboard portion of the flap was marked to corre-
spond to the measurements indicated in (3). The curves
so obtained were used as the basis of the following
integraticnss

It 1s

P, static pressure on the under side of the wing

Ps static pressure on the upper side of the wing
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b span
LKn - relative length of the droop nose
FKn = b X lgyn relative area of the droop nose

It mcans: 1index D determined from pressure measurements

ch normal-force coefficient of the droop nose per-

En pendicular to the chord line of the droop nose
based on the droop-nose area

Cy tengential-force cosfficient of the droop nose
Kn parallel to the chord line of the droop nose
based on the droop-nose arca

Cxn the moment coefficlent of the droop nose, resulting
1 from the normal force, &around its axes of
reference based on droop-nose area and droop-nose
length

the moment coefficient of the droop nose resulting
from the tangential force arcund its axis of
reference based on droop-nose area and droop-
nose length.,

c the toftal moment coefficient of the droop nose
around its axes of reference based on droop-nose
area and droop-nose length

. |
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IV. EXPERIMENTAL RESULTS

l. Force Measurements

A maximum 11ft 1ncrease of Ac = 1,07 weas
' Smax

obtained by extenslon of the slotted flap without droop-

nose deflection. (Illustration 3%.,) For the same

extensiors & maximum 1ift 1ncreaqe of Acgy = 1.27
max

may be 1ound in {2) gr a wing of profile NACA 23012

with R off = .0 x 10 The difference 1s atributable

to the larger neynolds number as well as to the proflle,
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Without plain and split-flap deflections, the

largest maximum 1ift increase Acgy = 0.32, occurred
max

with a droop-nose angle © = 25° (illustration 2),
while without slotted-flap deflection a Acamax value

of 0.3l. was obtained for a droop-nose angle of 30°,

The differences in the maximum 1ift increase &nd in the
drcoeop-nose angle 1is attributed to the various effects of
flap slots,

A droop-nose angle amounting to & = 350 ywith

simultaneous flap deflections, yielded the greatest
maximm 1ift increase., This value of & 1s greater
than the value (86 = 309) for the simple droop nose, It
is independent of the various flap deflections.,

The influence of droop-nose deflection on drag and
pitching moment were discussed in detail in (1), This
irnfluence is nearly the same for deflectlon of the
slotited droop nose.

The resulting maximum 1lifts are found in teable I.
For similar model configurations the increments are
smaller for the slotted droop nose than for the simple
droop nose. The explanation for thls can be found in
the discussion of the pressure-distribution measurements.
The angles of &attack corresponding to the maximum 1ift
values &re 2° smaller for the slotted droop nose without
deflection and 5° smaller with flap deflection than for
thie simple droop nose.

The largest maximum 11ft increase Acg = 1.508
mex

was obtained with extended slotted flap and & deflection
angle (6 = 350°) of the slotted droop nose. This maximum
1ift increase 1s attributable largely to the deflection
of the slotted flap.

In contrast to the simple wing, the maximum 1ift
‘Increasze, resvlting from deflection of the slotted droop
nose with simulteneous flep deflections, = = 20°

and n, = 1o° is larger than it is without flap deflections.
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2. Pressure Measurements

Since the varlous pressure measuring points must
have & finlte dlstance from one another 1t 1s not safe
to oroceed without &lso measuring the actually existing
low=pressure points.

A comparison of pressure measurements for the simple
droop nose (1) and for the slotted droop nose
(illustrations L to 8) with the same model configurations
and with approximately the same angle of attack demonstrated
that the flow on the surface of the slotted droop nose
begins to separate for small droop-nose angles, as it did
on the surface of the simple droop nose. Furthermore,
the absolute values of the low-pressure points at the
droop of the slotted droop nose are noticeably larger than
at the droop of the simple droop nose, It follows that
the separation of flow on the surface of the airfoll was
favored., Consequently the maximum 1ift for the deflected
slotted droop nose 1s smaller than for the deflection of
the simple droop nosse.

The normal-force, tangential-force, and moment

cosfficients ch s ©t_ 5 Cgp. that were obtained
Knp Knp Dt

through integration from the préssure-distribution measure-
ments, wersc recorded for the various model configurations
and angles of attack, independently of the droop-nose
angle 6. (Illustrations 9 to 23,) The shape of the
curves, which resembled those for the simple droop nose,
is discussed in (1). For the same model configurations
the normal force 1s smaller, the absolute value of the
tangential force and the moment are larger for the slotted
droop nose than for the simple droop nose. However, the
differences are not very great,

3., Conclusions

For large droop-nose deflections and angles of
attack, the air flow resulting from the slot between
droop nose &nd wing, should retérd friction layers on the
surfacc of the airfoll,

The low-pressure points at the droop of the droop
nose should also be reduced by the slotted droop nose.,
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The wlnd-tunnel mecasurements did not verify these
decreases., A slot effect is not recognizable. In
contrast to the simple droop nose, the droop-nose angle
most favorable to maximum 1ift 1s no longer the same
with and without flap deflection. The low-pressure
points at the droop of the droop nose were greater for
deflection of the slotted droop nose than for deflection
of the simple droop nose and favored rather than delayedd
the separation of flow on the surface of the airfoil.

For like model configurations, the maximum 1ift obtained
for a wing with slotted droop nose is smaller than the
one obtained for a wing with simple droop nose., The
slotted droop nose has no advantage over the simple droop
noseé .

Translated by Douglas Aircraft Company, Inc,
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Fig. 1
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Figure 2. Lift as a function of drag, angle of attack and longitudinal
moment for various model positions.
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Figure 3. Maximum 1ift as a function of
the droop nose angle for various flap
positions.
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Fig. 4
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Fig. 8
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Figures 9 through 11. Normal force coefficient of the droop nose as a
function of the droop nose angle at various angles of attack.
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Figure 14 and 15. Tangential force coefficient of the droop nose as a
function of the droop nose angle at various angles of attack.
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Figures 19 through 21. Moment coefficient of. the droop nose as a function
of the droop nose angle at various angles of attack.
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Figure 22 and 23. Moment coefficient of the droop nose as a function of
the droop nose angle at various angles of attack.



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

